more recently in the United States of America (Machle and Gregorius, 1948; Baetjer, 1950a, b; Mancuso and Hueper, 1951; Gafafer, 1952 ). An investigation has been in progress in the industry in Great Britain since 1948 and the results are reported in this paper.
One of us has previously published the results of a clinical and radiographic investigation of men employed in the chromates-producing industry in Great Britain (Bidstrup, 1951) . Seven hundred and twenty-four workmen were interviewed and radiographed and among these one was found to have carcinoma of the lung, from which he died during the survey. It was obviously not possible to *The term " chromates-producing industry " is used throughout this paper to refer to the manufacture of bichromates from chromite ore, and not to any of the industries in which chromium and its compounds are used.
decide whether this indicated a true increase of the incidence of carcinoma of the lung amongst these men, and an attempt has been made to follow the mortality experience of the remaining 723 persons from the time that the original survey finished on November 1, 1949 1, , until August 31, 1955 , a period of five years and 10 months.
The one case discovered in the course of the survey was found as a direct result of the investigations made at that time and is therefore disregarded in the statistical studies that follow, since it is obvious that the examinations made would tend to discover cases that might not otherwise have been correctly diagnosed. From In nine cases death was ascribed to neoplasms at sites other than the lung and in the remaining 38 cases to other causes.
Three hundred and ninety of the original 723 men are still employed in the industry, and of these 367 have been radiographed again during 1955. One man aged 51 was found to have carcinoma of the lung, but was still alive at the end of August, 1955. Even had he been dead, the case could not have been used in the statistical analysis since the further radiography would have caused a bias in mcognizing the condition.
Method and Results of Statistical Analysis The method of analysis adopted has been based on the comparative composite cohort analysis technique described in detail by Case and Lea (1955) using analytical tables prepared for this purpose by Case and Pearson (1955) . The tables selected were based on the years 1951, 1952, and 1953 , the median years of the period of survey, and were compiled from statistics relating to the male population of England and Wales. An investigation had verified that the secular changes in all the agespecific death rates used were sufficiently near to being linear over the period of the survey, and the midpoint of 1951-53 sufficiently near to the midpoint of the period of the survey, to ensure that no appreciable error would be introduced by using these tables. Since one of the factories concerned was in Scotland, a special calculation was made from data published by the World Health Organization (1955) relating to age-specific death rates by sex for cancer of the respiratory system in England and Wales and in Scotland. This calculation verified that the use of tables based on England and Wales would not materially affect the calculations.
The method of analysis requires a statement of the number of years of life experienced by the 723 men in each of a series of age groups, grouped in five-year intervals, over the whole period of the survey. From this statement, the " expected " number of deaths from a particular cause can readily be calculated from the age-specific death rates from that cause given in the analytical tables. (" Expected" is used in this sense throughout this paper to mean the number of deaths from the particular cause being discussed that would have occurred had the mortality from that cause which affects the general male population of England and Wales acted with the same severity on the series of men being studied, due allowance being made for the age of the men and secular variations in the mortality rates.) Three categories of causes of death have been considered, namely, deaths from carcinoma of the lung, deaths from neoplasms at other sites, and deaths from other causes. In all cases the entry on the death certificate which was used in our calculations was the cause of death to which the Registrars-General had assigned the death for the purpose of computing their returns.
The calculation of the statement of life experience in each age group is rendered more complicated than the similar calculation shown by Case and Lea (1955) The ratio between the mortality found from carcinoma of the lung in this sample of workers in the chromates-producing industry and that expected is 360%, and it remains to consider whether any factors not connected with occupation might be operating amongst these men which could lead to a difference of this magnitude. The main differentials of this sort that have been established as affecting the incidence of carcinoma of the lung in large communities are sex, which is irrelevant to these studies, place of residence, social class, and smoking habits.
Place of Residence.-The population in the three factories is about evenly distributed between dwellers in a conurbation and dwellers in an urban area with a population in the range 50,000 to 100,000 persons. The fact that part of the conurbation population is resident in Scotland has already been shown to be immaterial. The RegistrarGeneral (1954) gives the age-specific death rates for carcinoma of the lung in 1951 for the various population densityaggregates for England and Wales, and reference to these figures will show that whilst the rates for the conurbations are about 10% above the mean rate for males in England and Wales, the rates for the urban areas with populations in the range of 50,000 to 100,000 are almost that amount below the mean rate. The contribution to the findings due to place of residence must therefore be considered as trivial.
Social Class.-The chromates workers taking part in this investigation are mainly in social classes IV and V. Logan (1954) has studied the social class differences in mortality from carcinoma of the lung revealed by the 1951 census, and shows that, whilst there is now a suggestion of a social class gradient which was not apparent in 1921 or 1931, the standardized mortality ratios for social classes III, IV, and V are respectively 108%, 89%, and 116% of the rate for the general population of males aged 20-64. We must therefore conclude that the differences due to social class could not contribute materially to the differences that we have found.
L UNG CARCINOMA IN BICHROMA TES-PROD UCING IND USTR Y
Smoking Habits.-It might be suggested that the workmen in the chromates-producing industry include many heavy smokers, and that the deaths from lung cancer occurred entirely amongst these men. The general population includes a certain proportion of heavy smokers, and it would be necessary to postulate that the proportion of heavy smokers in the group under investigation was so much greater than in the general population that an increase of 360% of the mean rate would result. Stocks and Campbell (1955) give figures that probably reflect the smoking habits of the general population with a fair degree of accuracy, and their sample suggests that for urban areas, which would include conurbations, the percentage distribution of smoking habits for men aged 45-64 is non-smokers 3 9 %, pipe-smokers 7 1 %, cigarette-smokers-light 17-6 %, moderate 61 5 %, and heavy 105 %. Doll and Bradford Hill (1954) show that the incidence in their heaviest group of smokers defined as those who smoke more than 25 cigarettes a day, and roughly comparable with the definition of " heavy smoking" adopted by Stocks and Campbell, was just less than double (200%) that of the mean rate for the general population, whilst the rate in the group corresponding to Stocks and Campbell's moderate smokers was about the same as the mean rate for the general population. Thus even if the smoking habits of the chromates workers were so changed from those of the general population that all of them fell into the category of heavy smokers, the increase of carcinoma of the lung that would then be expected would not satisfactorily account for the increase which we have observed. In fact, we have no reason to believe that their smoking habits are different from those of the general population, and an explanation based on a hypothesis of altered smoking habits would need to be supported by satisfactory evidence of such alteration before it could be seriously considered.
It would therefore seem that, in our present state of knowledge, the increased mortality from carcinoma of the lung which we have found amongst these workmen in the chromates-producing industry must be attributed to some factor associated with their occupational environment, and could not be explained by variations of mortality due to place of residence, social class, or smoking habits. We have expressed the opinion earlier that a diagnostic bias can also be excluded as a factor.
The survey was not designed to determine, and was inherently incapable of determining, the nature of the carcinogenic occupational factor. suggests that the latent periods which might occur in cases of carcinoma of the lung amongst workers in the chromates-producing industry will not differ greatly from those found for other types of cancer of occupational origin such as cancer of the bladder in the dyestuff-intermediates industry, for which the latent period is 18 years with a standard deviation of seven years (Case and others, 1954) .
Where there is a long latent period of this kind calculations purporting to show the ratio between the risk in a given industry and the risk in the general population are relatively meaningless unless a sufficient number of cases have been studied in a sufficiently large population at risk to allow the calculations to be made of the final incidence of the particular cause of death in a cohort followed to extinction, and the figure so obtained to be compared with a similar final incidence figure for the general population (cf., Case and others, 1954 (Baetjer, 1950a, b; Mancuso and Hueper, 1951; Gafafer, 1952) and also the conclusions of the German authors (Pfeil, 1935; Alwens and others, 1936; Teleky, 1936; Gross and Kdlsch, 1943 ) that carcinoma of the lung is an occupational hazard of the chromates-producing industry. Summary A follow-up over about six years of the mortality experience of workers in the chromates-producing industry at three factories in Great Britain shows a statistically significant increase in the mortality from carcinoma of the lung. Twelve deaths were recorded in the series used for statistical analysis and only 3-3 expected. In addition to these 12 patients, three more, one of whom is dead and two still alive, were reported from the same factories.
This increased mortality is in accord with the findings of various authors (previously quoted) who have studied hazards to health in the chromatesproducing industry in Germany and in the United States of America.
The possibility that the increase found by us could be due to a non-occupational cause such as diagnostic bias, place of residence, social class, or smoking habits has been examined, discussed, and discarded, and we therefore conclude that carcinoma of the lung must be considered as an occupational hazard in the chromates-producing industry in Great Britain. The data that we have examined do not allow us to form any opinion about the nature of the carcinogenic occupational factor.
The mortality experience of the chromates workers taking part in this investigation from neoplasms at other sites and from deaths from other causes does not seem to be altered from the mortality expected in a comparable section of the general population of England and Wales.
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